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Introduction: Standard management guidelines for voiding dysfunction in patients with spinal cord injury
(SCI) do not exist and these patients are managed on the basis of institutional protocols or individual
judgment of managing physicians.
Objectives: To notice general trends and improvements over a ﬁve-year period, in the institutional
practices related to management of voiding dysfunction in SCI patients.
Methodology: A retrospective cross-sectional study was conducted by Neurosurgery and Urology services
together. A nine years (June 1995eJune 2004) internal clinical audit of urological management of SCI
patients was compared with a similar audit conducted ﬁve years later (January 2008eJune 2010).
Comparisons were made using chi-square test. A p-value of <0.05 was considered statistically signiﬁcant.
Results: A total of 146 patients were compared (89-pre-audit, 57-post-audit). The quality of documen-
tation of examination ﬁndings worsened over the two study periods (p ¼ 0.002). Although determination
of baseline serum creatinine improved to statistically signiﬁcant levels (p ¼ 0.019), no imaging for the
kidneys was performed as baseline in the post-audit period (p ¼ 0.000). Similarly the number of uro-
dynamic studies performed decreased from 11% to 1.75% (p ¼ 0.045). The number of urological
consultations, however, increased from 26% to 31.58% (p ¼ 0.452). During follow-up, only 17 (19.1%)
patients in the pre-audit study period and 6 (10.5%) in the post-audit study period were voiding
spontaneously.
Conclusion: Our study of two eras clearly demonstrated a worsening trend in quality of patient
management, which can be corrected by agreeing upon and implementing standard guidelines for
management of SCI patients.
 2011 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
The annual incidence of Spinal Cord Injury (SCI) varies between
11.5 and 57.8 cases per million people in different countries.1e3
Studies from United States estimate that management costs per
patient often exceed 1 million US dollars making SCI the second
most expensive condition to treat and third amongst conditions
requiring the longest length of stay in hospitals in the United
States.4,5 Data regarding incidence of SCI in developing countries is
lacking, although it has been suggested that where the incidence inx: þ92 21 493 4294, þ92 21
ciates Ltd. Published by Elsevier Ltlow socio-economic countries may be similar to the more devel-
oped countries, the frequency of complications, especially urolog-
ical complications, may be much higher.6,7 Although urological
complications are a leading cause of morbidity and mortality in
patients with SCI,8 a consensus regarding the best treatment
modality has not been reached yet.9
Clinical audits are an essential component of a health care
system and are conducted on a regular basis to assess the perfor-
mance and quality of care provided by an institution.10,11 Although
indigenously developed management protocols exist, consensus on
standard treatment guidelines for management of voiding
dysfunction in patients with SCI is lacking and these patients are
managed either on the basis of institutional protocols, or individual
judgment of managing physicians.12e15 Clinical audit of these
patients can help in identifying deﬁciencies in protocol and asd. All rights reserved.
Table 1
Comparison of the pre- and post- audit study groups.
Pre-audit n ¼ 89 (%) Post-audit n ¼ 57 (%) p-value
Age 15e80 years
(Mean 3510 years)
12e85 years
(Mean 33 15 years)
Gender 69M, 20F 51M, 6F
Level of Injury
Cervical 15 (16.85) 27 (47.36) 0.00
Thoracic 41 (46.06) 21 (36.84)
Lumbar 25 (28.08) 9 (15.79)
Sacral 8 (8.89) 0 (0)
Examination: Anal tone
Not Recorded 4 (4.6) 14 (24.56) 0.002
Decreased 76 (85.4) 39 (68.42)
Increased/normal 9 (10) 4 (7.01)
Laboratory workup: serum creatinine
Yes 37 (41.5) 34 (59.65) 0.019
No 52 (58.5) 23 (40.35)
Radiological workup: ultrasound kidney, ureter, bladder
Yes 35 (39) 0 0.000
No 54 (61) 57 (100)
Urology consult
Yes 23 (26) 18 (31.58) 0.452
No 66 (74) 39 (68.42)
CMG ﬁndings
Hyper reﬂexia 9 (10) 1 (1.75) 0.045
Hypo reﬂexia 1 (1) 0
Not done 79 (89) 56 (98.25)
Management
None 14 (27) 13 (22.8) 0.000
Foleys 48 (54) 39 (68.42)
Suprapubic catheter 7 (8) 3 (5.26)
Clean self-intermittent
catheterization
10 (11) 2 (3.50)
Follow-up
Mean 7 months 8 months
Yes 52 (58.5) 31 (54.39)
No 37 (41.5) 26 (45.61)
Current status
Lost to follow-up 37 (41.5) 26 (45.61) 0.186
Spontaneous voiding 17 (19.1) 6 (10.5)
Condom catheter 9 (10) 1 (1.75)
Foleys catheter 7 (8) 9 (15.75)
Suprapubic catheter 5 (5.5) 4 (7)
Clean self-intermittent
catheterization
7 (8) 5 (8.75)
Diaper 4 (4.5) 1 (1.75)
Expired 3 (3.4) 5 (8.75)
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seldom followed for any change in practice. The present study was
conducted by Neurosurgery and Urology services together, to
notice general trends and improvements over a ﬁve-year period, in
the institutional practices related to management of voiding
dysfunction in SCI patients after such a clinical audit.
2. Methodology
This study was done at the Aga Khan University Hospital (AKUH) Karachi. AKUH
does not have a dedicated SCI service and SCI patients are admitted under Neuro-
surgery service, with urological management carried out by Urology service upon
generation of a formal consult. The initial workup is done on admission and further
workup is done during outpatient follow-ups by Urology service. The present study
was conducted by the two services in an attempt to highlight ﬂaws in management
of SCI patients. This was a retrospective cross-sectional study based on two audits
conducted ﬁve years apart. Medical records of SCI patients were reviewed ﬁrst in
2005, for a nine years period (June 1995eJune 2004). Patients admitted with SCI
were identiﬁed using ICD-9 coding system and all adult patients (age 15 years)
with voiding dysfunction were included. Data was collected using a proforma
including the following variables: age, gender, time of presentation for evaluation,
level of injury, type of spinal cord lesion, neurological examination ﬁndings, primary
urological complaint, ﬁnding of urodynamic studies and present status of voiding on
follow-up in clinics. Various deﬁciencies were identiﬁed during this review and
verbal agreement was reached between Neurosurgery and Urology team members
that urological consult will be generated for all SCI patients and they will be
managed according to set guidelines; however, a formal, written protocol was not
established at an institutional level. Nursing staff and case managers were also not
involved. The next audit was conducted in 2010 to complete the initial audit loop.
The same proforma was used for a similar group of inpatients, admitted from
January 2008 to June 2010.
For both the audits, data was entered and analyzed using SPSS (Statistical
Package for Social Sciences Chicago, Illinois version 16.0); descriptive statistics such
as mean and standard deviation were calculated for continuous variables and
proportion for categorical variables. Pre- and post-audit groups were compared
using chi-square test. A p-value of <0.05 was considered statistically signiﬁcant.
3. Results
A total of 146 patients were compared, with 89 and 57 from
pre- and post-audit groups respectively (Table 1). Majority of the
patients were male, with 69 (77.5%) and 51 (89.5%) in pre- and
post-audit groups respectively. Most common level of SCI was
thoracic (46%) prior to the audit, while most patients had cervical
level SCI (47%) in post-audit study period. The quality of docu-
mentation of examination ﬁndings was found to have signiﬁcantly
worsened over the two study periods (p ¼ 0.002). In terms of
relevant laboratory and radiological workup, a mixed response
was observed. Although the determination of baseline serum
creatinine improved to statistically signiﬁcant levels (p ¼ 0.019)
over the years, virtually no imaging for the kidneys was performed
as baseline in the post-audit period (p ¼ 0.000). Similarly the
number of urodynamic studies performed decreased from 11% to
1.75% (p ¼ 0.045) over the two study periods. The number of
urological consultations, however, increased from 26% to 31.58%
over the study period, although it was unable to attain statistical
signiﬁcance (p ¼ 0.452). In terms of current voiding status, the
follow-up status remained dismal with 37 (41.5%) and 26 (45.61%)
patients lost to follow-up in the pre- and post-audit study period
respectively. Of those that could be followed, only 17 (19.1%)
patients in the pre-audit study period and 6 (10.5%) in the post-
audit study period were voiding spontaneously whereas others
were catheter or diaper dependent. There was no statistical
difference observed in the current voiding status in the two study
groups (p ¼ 0.186).
4. Discussion
Urological complications have been one of the leading cause of
morbidity and mortality in patients with SCI.8 These complicationsinclude voiding dysfunction, urinary tract infections (UTIs),
neuropathic pain, pressure ulcers, renal and bladder stones, sexual
dysfunction, osteoporosis and depression.16 Management of these
complications, especially voiding dysfunction without proper
urodynamic evaluation can lead to numerous long-term compli-
cations.17 Therefore, appropriate investigations and bladder
management is imperative for proper management of these
patients.18
There are several available options for bladder management in
these patients, however, in the absence of uniform guidelines or
recommendations, the management of these patients remains
inconsistent and varies greatly. There are numerous guidelines
which have been proposed but a consensus regarding the
optimum management of these patients has not been reach-
ed.12e14 The guidelines suggest that these patients should be
managed in an SCI centre. The immediate management should
include the use of an indwelling catheter which should be changed
to clean intermittent self-catheterization on subsequent follow-up
visits. The baseline investigations should include urine detailed
report and culture, ultrasound of kidney and bladder, assessment
of renal function (creatinine clearance), urodynamic studies, etc.
Although, the basic management steps suggested in numerous
protocols are similar, the long-term management, timing of
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has not been agreed upon. The latest Cochrane review also fails to
effectively ascertain the optimal urological management of these
patients, and therefore, even a dedicated multi-disciplinary
approach towards prevention of complications in SCI patients has
failed to inﬂuence health outcome.9,19 This issue has been high-
lighted previously by a questionnaire based study of 269 American
urologists, who emphasized the need of a proper protocol for SCI
patient management, including best follow-up investigations and
frequency of follow-up.15
The present study highlights several interesting patterns.
Although the frequency of seeking urological consults by Neuro-
surgery service improved with time, the overall clinical docu-
mentation, patient workup and deﬁnitive management declined.
Even with improvements resulting from the ﬁrst audit, only one-
third of patients eventually received formal urological opinion.
The possible reasons for the above ﬁndings are that after the
results of the ﬁrst audit, a verbal understanding was reached that
these patients will be managed according to a set protocol;
however, no formal implementation of protocol was carried out at
an institutional level. Therefore, although a few consultants and
residents did attempt to follow the protocol, mostly it was
ignored. Being a service run by only three full time consultants,
there was an increase in the number of urological consultations
from neurosurgery side in the second audit, merely on the basis of
the verbal directives. However the response from urology team,
run by seven full time consultants and a larger patient load, was
difﬁcult to maintain in the absence of written protocols, and
therefore inconsistent. Nursing staff and case managers were also
not taken into conﬁdence, an essential part of multidisciplinary
team management approach.
The available literature suggests that all patients with SCI should
undergo thorough urological evaluation including investigations
like renal ultrasound, urine detailed report, urine cultures and
urodynamic studies.18 Patients who undergo bladder management
without urodynamic studies have been shown to develop a number
of long-term complications.17 However, in our audits, only a few
patients were found to have been subjected to any urological
investigations and the least commonly performed investigation
was in fact the urodynamic study. Moreover, the number of patients
undergoing these investigations declined over the two audit
periods, resulting in marked variation in patient care. It was felt
that the available institutional protocols in developed countries are
not entirely applicable in our clinical setting. Most of the patients
cannot afford the cost of a long hospital stay, multiple investiga-
tions, routine clinic visits and rehabilitation. This clearly reﬂects the
need to develop institutional speciﬁc management protocols. The
different modalities used for voiding dysfunction include urethral
catheterization, suprapubic catheter, clean intermittent catheteri-
zation and bladder augmentation.20,21 Various studies done to
assess the safety of different modalities used for bladder manage-
ment suggest that chronic urethral catheterization is associated
with highest rates of urinary tract infection and other complica-
tions as compared to all other modalities.22 Despite these statistics,
the most commonly used modality in our audits as well as in the
literature from world over is long-term urethral catheterization,
which in the two audit periods, actually increased.21 Suprapubic
catheterization is also associated with long-term complications
whereas clean self-intermittent catheterization is considered the
safest method of management in patients with SCI.21e24 Our
comparison was unable to identify any increase in number of
patients on self-catheterization, thus still preventing the SCI
patients from using the safest method of urinary drainage, but this
could be explained by the increased number of cervical injury
patients, as upper limb normal dexterity and movement isnecessary for self-catheterization, a major lacking in cervical injury
patients.
The main limitations of the study are that both the pre- and
post-audit were retrospective chart review and there was incon-
sistent documentation and work-up. A majority of the patients, in
both the cohorts, were lost to follow-up sowemay still be unsure of
the way most patients are being managed. Cost and quality of life
issues were also not addressed. Although, after the ﬁrst audit,
urological consults were generated for management of SCI patients,
a standardized protocol for the management of these patients was
not formulated.
The guidelines and protocols developed need to be practical,
cost effective and suited for cultural limitations. Standard guide-
lines from North American and European system may not be
entirely practical in our system. Oneway to overcome this would be
to come with a draft of proposed guidelines, discuss it in local
meetings, revise it appropriately, pilot it in a couple of centers, audit
it for loopholes and again revise it accordingly, complete the audit
loop and based on objective improvements, make it a standard. This
will take time, effort and money. Our audit is the ﬁrst step towards
it. After the results of these two audits, a protocol has been
developed (in Phase I) involving representatives from neurosur-
gery, urology and nursing teams. A consensus has been reached by
all sectional representatives and costing has been done. The
protocol also involves continuing education of residents and
nursing staff, and awaits approval from ethical review committee
and institution reviewers prior to pilot study and discussion at
national level. Funding is also being sought to minimize expendi-
ture and improve patient follow-ups.
5. Conclusion
The need of management and follow-up guidelines is impera-
tive in urological management of SCI patients. Our study of two eras
clearly demonstrated a decline in patient management, which can
be overcome by implementation of standard guidelines developed
through a consensus of both Urologists as well as Neurosurgeons.
This includes consensus regarding proper timings andmodalities of
investigations, interventions as well as follow-ups.
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